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Abstract 
The structure of relationships between cognitive abilities and personality traits is analyzed considering family 
environment characteristics. The sample was a group of military academy students (N = 404 subjects), the 
molecular-genetic study was performed by the research fellows of the Department of Behavioral Genetics of the 
Faculty of Psychology of M.V. Lomonosov Moscow State University. It is shown that the family structure (birth 
order and a number of children in the family) mediates the relationship between intelligence parameters and 
personality traits. 
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Introduction  
A great number of studies were devoted to analysis of the influence of the family structure and children birth 
order on the development of personality traits. The role of family environment factors in intelligence 
development was studied not less extensively. 
Early studies originated by A. Adler [1], [2] suggested that such characteristics of family environment as a family 
size, number and gender of children, age spacing between siblings exercised a direct influence upon personality 
traits in children. The acceptance of a certain family position (such as, the eldest child, the youngest child, the 
only boy among girls, etc.) by a child determines peculiarities of social adaptation, style of interaction with peers 
and adults as well as different parameters of adult life. Although these studies described effects of birth order on 
personality traits they did not reveal the source of these effects. 
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Later studies demonstrated more contradictory results. Thus a review of thousands of studies conducted in 
1946-1980 carried out by C. Ernst and J. Angst [3] showed that personality traits related to a certain position of a 
child in the family do not correlate with each other and are not due to birth order itself. 
A new stage in studies devoted to birth order effects began after publication of Born to Rebel by F. 
Sulloway [4]. Based on analysis of intellectual and social revolution the author concluded that first-born children 
were different from other children: they stood out for maintaining the existing order whereas younger children 
stood out for its change. Therefore, first-born children and younger children differ from each other for personality 
traits. 
Birth order effects are due to different parents attitude to elder and younger children which manifest itself 
for example in encouraging independence in elder children, lack of emotional support in middle children and so 
on [5], [6]. 
However, some researchers believe that such a straightforward approach to interpretation of interrelations 
within the family structure is unacceptable since birth order does not automatically 
different situations and manifestation of psychological characteristics is significantly influenced by the social 
context [7], [8]. 
In summary, so far there is no consensus among researchers on significance of birth order in the 
development of personality traits. 
Data on the family structure effect on cognitive parameters are more homogeneous. It is currently 
considered established that a large sibship size imposes negative effect on children intelligence development [9]. 
The above relationships are not culturally sensitive and remain unchanged even under control of socio-economic 
status (SES) of families [10], [11], [12], [13], [14], [15]. 
There are two main models that explain this effect: confluence model proposed by R. Zajonc [16] and 
resource dilution model proposed by J. Blake [17] and further elaborated by D. Downey [18], [19]. 
model suggests that intellectual age of the family which manifest itself among other things in 
verbal environment decreases as the number of children increases. This decrease is sharper if age spacing 
between children is small. In case of a small sibship size children grow up in more favorable conditions and 
enriched environment. 
Resource dilution model is based on limitation of family resources that are allocated between all children 
in the family. As the number of children in the family increases family resources (material well-
opportunity to pay attention to a child, etc.) decline that results in reduction of intelligence test score in every 
next-born child [20]. 
Both explanatory models agree in substance and are mutually complementary approaches to the problem.  
Birth order effects are noted in many studies however it is specified that these effects are mediated by 
additional variables (a number of children in the family, social factors and so on). 
A longitudinal study based on Norwegian registry is one of the largest modern studies devoted to the 
family structure effects on cognitive development. Data of 392 thousand people were analyzed. One of the goals 
of the study was to examine relationship between birth order, gender and the level of education received by the 
age of 25. It was shown that the higher birth order is the lower is education level and this trend is more 
pronounced in women. The researchers conclude that there is a certain amount of influence of birth order on 
academic achievement at the population level [20]. The researchers also note that birth order effect on cognitive 
abilities in children is more marked if age spacing between children is small. 
Overall it may be concluded that the question of the family structure and birth order effects on cognitive 
abilities and personality traits in children is still open. It should be noted that most studies of the family structure 
effect are aimed at investigation of personality and/or cognitive characteristics rather than their interrelations. 
 
1.1 Sample and methods 
Data obtained in molecular-genetic study performed by the research fellows of the Department of 
Psychogenetics of the Faculty of Psychology of M.V. Lomonosov Moscow State University (project supervisor - 
professor M.S. Egorova) are analyzed in the paper. 
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The sample included 404 subjects. All subjects were males and at the time of conducting the study all of 
them were students of one of Moscow military academies. Mean age of the subjects was 18.7.  
A number of children in the family and birth order were considered as measures of family structure. Along 
with the whole sample analysis (1) following subgroups were analyzed: only children (2) and those having 
siblings (3). Military academy students with siblings again were divided in two subgroups according to birth 
order: first-born children (4) and second/third-born children (5). Since the number of military academy students 
from families with four and more children  data were excluded from analysis of 
birth order contribution. Moreover, data of military academy students, members of twin pairs (three pairs), were 
also excluded from analysis as the twin situation may result in specific peculiarities in personality domain. 
The degree of general information acquired from culture and processing speed assessed with two WAIS-III (the 
Wechsler Adult Intelligence Scale, third edition) Information  and Symbol Search  were considered as 
cognitive characteristics. 
The following personality characteristics with different degree of generality are analyzed in the paper: 
1) subjective control level; 2) volitional self-control level; 3) peculiarities of conscious self-regulation; 4) coping 
behavior in stressful situations; 5) self-confidence; 6) self-monitoring; 7) machiavellism level; 8) temperament 
characteristics; 9) social frustration level; 10) sense of loneliness; 11)  sensation seeking; 12) action control; 
13) summary measures of semantic differential; 14) meaning of life orientations; 15) traits described by Hans 
Eysenck extraversion, neuroticism, psychoticism); 16) mental states; 17) masculinity-femininity; 18) general 
state of health assessment; 19) authoritarianism (detailed description see below). Total of 68 personality 
characteristics (based on individual questionnaire scales scores) were considered. Diagnostics of personality 
characteristics was performed using appropriate questionnaires adapted to Russian sample. 
Data analysis was performed using a statistics and analytics software package Statistica 7.0. In order to 
evaluate relationship between cognitive parameters and personality traits Spearman's rank correlation coefficients 
for both the whole sample and subgroups depending the family structure were calculated.  
 
Results and discussion 
Overall, Spearman's rank correlation coefficients between cognitive and personality characteristics were low and 
varied over the range of 0.10-0.25. 
General structure of relationship between cognitive and personality characteristics is presented in Table 1. 
It is to be recalled that for cognitive characteristics WAIS-III subtests Information  (Inf) and Symbol Search  
(SS)) scores were taken. Higher score for Information corresponds to higher intelligence level and higher score 
Symbol Search  corresponds to higher perception, analysis and scanning speed. 
 





Subgroups of children 
Only children Children with 
siblings 
First-born children  Second- and third-
born children 
Inf SS Inf SS Inf SS Inf SS Inf SS 
1 Subjective control level *    * *   * * 
2 Volitional self-control level  * * *       
3 Conscious self-regulation  *    * * *   
4 
 Coping behavior in stressful situations * * *  *  *  *  
5 Self-confidence *   * *    *  
6 Self-monitoring * *  *  *  *  * 
7 Machiavellism           
8 Temperament characteristics  * * *  *  *   
9 Social frustration  *  *       
10 Sense of loneliness           
11 Sensation seeking  * *   *  *  * 
12 Action control *  *        
13 Semantic differential  *  *  *  *   
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14 Meaning of life orientations  *      *   
15 Eysenck Personality Questionnaire * * * * * *  *  * 
16 Mental states * * *  *      
17 Masculinity-femininity           
18 General state of health assessment *  *    *    
19 Authoritarianism *          
Note. Inf  information, SS  symbol search (scores in relevant subtests of the Wechsler Adult Intelligence Scale). Asterisk indicates 
that there is a statistically significant (p < 0.05) correlation between intelligence index and at least one personality questionnaire scaled score. 
 
The degree of general information and processing speed has different structure of correlations. Only in 
20% of cases (where relationship between intelligence and personality variables was found out) personality 
questionnaire scaled scores correlate with both general information and speed of perception, analysis and scanning. 
In other 80% of cases personality questionnaire scaled scores correlate either with general information or with speed 
of perception, analysis and scanning.  
Depending on a number of children in the family and birth order the structure of correlation may differ. 
For example, in only children correlations between general information and 9 of 19 personality characteristics were 
found, while in military academy students with siblings correlations between general information and only 5 
personality characteristics were found. In first-born children the structure of correlations only by 36% 
corresponds with that in later-born children in two-three children families.  
Thus, relationship between cognitive characteristics and locus of control was observed only in military 
academy students with siblings. More pronounced tendency to accept responsibility for events in one s own life 
corresponds to a higher intelligence level. 
Meaning of life orientations (MLO), i.e. having goals in life, emotional intensity of life, satisfaction with 
self-realization, etc., are additional personality characteristics that were found related to cognitive parameters 
only in subjects grown up in families with few children. 
Interrelation of MLO and cognitive parameters may serve an obvious example of the family structure and 
birth order effects on relationship between personality and intelligence characteristics. In subgroup of first-born 
children five of six MLO measures are related to speed of perception. The correlation coefficients vary from 0.20 
to 0.24. In other subgroups this relationship was not found. On the other hand, in subgroup of only children 
peculiarities of information processing were found related to volitional self-control level, social frustration and 
action control. For example, in subgroup volitional self-control level correlate with perceptual organization 
(r = 0.25, p < 0.0). In military academy students with siblings no relationship between these characteristics is 
observed (no correlations reach the level of significance and absolute values of correlation coefficients are near 
zero). Military academy students who are only children in the family and have high intelligence score are better 
at coping with stressful situations and exercise self-restraint in situations of emotional tension. Besides, while 
fulfilling an action these young men are more action-oriented (r = 0.26, p < 0.01). In only children with relatively 
low speed of perception the level of social frustration is high (r = -0,35, p < 0.001). 
To summarize, characteristics of family environment particularly the presence of elder / younger siblings 
to a great extent determine relationship between cognitive and personality parameters. The closest relationships 
between these parameters are found in only children. The least close relationships are found in those military 
academy students who grew up in families with few children and were not first-born. This may be due to the style 
of upbringing, the efficiency of different behavior strategies depending on family situation and the development 
of compensatory mechanisms.  
 
Conclusions 
Perceptual organization peculiarities demonstrate more close relationships with personality characteristics 
(based on both number of relations with different scales and absolute values of correlation coefficients) than 
general information. The family structure (birth order and a number of children in the family) mediates the 
relationship between cognitive parameters and personality traits. The obtained data suggest that birth order effect 
on personality traits in children is mediated to a certain extent by intelligence level.  
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